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1
HYDRAULIC BRAKE HOSE STRUCTURE

BACKGROUND

1. Field of the Invention

This invention generally relates to a hydraulic brake hose
structure that 1s used 1n a bicycle brake system.

2. Background Information

A hydraulic brake system for a bicycle typically has a brake
lever that 1s fluidly coupled to a brake caliper by a hydraulic
brake hose. The brake caliper 1s hydraulically controlled by
hydraulic fluid flowing through the hydraulic brake hose in
response to operation of the brake lever. In particular, opera-
tion of the brake lever forces hydraulic fluid through the
hydraulic brake hose to the brake caliper. The hydraulic tluid
then moves one of more pistons to cause the brake pads to
squeeze a rotor that 1s attached to a hub of a bicycle wheel. To
ensure proper operation of the hydraulic brake system, air 1n
the hydraulic brake system should be removed.

SUMMARY

One aspect 1s to provide to a hydraulic brake hose structure
that aids 1n avoiding air being trapped in the hose during
assembly of the hydraulic brake hose 1n a hydraulic brake
system.

In view of the state of the known technology, a hydraulic
brake hose structure i1s provided that basically comprises a
hydraulic brake hose and a first sealing material. The hydrau-
lic brake hose has a first end with a first opening and a second
end with a second opening. The first sealing material overlies
the first opening of the first end to form a first seal that seals
the first opening of the first end. The first sealing material
ruptures at a prescribed hydraulic fluid pressure threshold.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the attached drawings which form a part
of this original disclosure:

FI1G. 1 1s a side elevational view of a rear disc brake assem-
bly using a hydraulic brake system with a hydraulic brake
hose structure between a rear brake operating mechanism and
a rear brake caliper in accordance with one illustrated
embodiment;

FIG. 2 1s a partial cross-sectional view of the hydraulic
brake hose structure 1llustrated 1n FIG. 1;

FI1G. 3 1s an enlarged, partial cross-sectional view of a first
end of the hydraulic brake hose structure illustrated in FIGS.
1 and 2;

FIG. 4 1s an enlarged, partial cross-sectional view of a
second end of the hydraulic brake hose structure illustrated 1n
FIGS. 1 and 2;

FIG. 5 1s an exploded, partial cross-sectional view of the
first end of the hydraulic brake hose structure illustrated 1n
FIG. 3;

FIG. 6 1s an exploded, partial cross-sectional view of the
second end of the hydraulic brake hose structure illustrated 1n
FIG. 4;

FIG. 7 1s an enlarged, partial cross-sectional view of the
first end of the hydraulic brake hose structure illustrated 1n
FIG. 3 that is attached to the master cylinder housing with the
first seal preventing fluid communication between the
hydraulic brake hose structure and the bore of the master
cylinder housing;

FIG. 8 1s an enlarged, partial cross-sectional view of the
first end of the hydraulic brake hose structure illustrated 1n
FIG. 3 that 1s attached to the master cylinder housing with the
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first seal being broken to provide fluild communication
between the hydraulic brake hose structure and the bore of the

master cylinder housing;

FIG. 9 1s a flow chart explaining one hydraulic brake
assembly method using the hydraulic brake hose structure
illustrated 1n FIGS. 1 and 2;

FIG. 10 1s a partial cross-sectional view of the master
cylinder with a foil seal covering an outlet port of the master
cylinder; and

FIG. 11 1s a partial cross-sectional view of the caliper
housing with a foil seal covering an inlet port of the caliper.

DETAILED DESCRIPTION OF EMBODIMENTS

Selected embodiments will now be explained with refer-
ence to the drawings. It will be apparent to those skilled in the
art from this disclosure that the following descriptions of the
embodiments are provided for illustration only and not for the
purpose of limiting the mvention as defined by the appended
claims and their equivalents.

Referring initially to FIG. 1, a rear disc brake assembly 10
1s 1llustrated that includes with a hydraulic brake system 12
with a hydraulic brake hose structure 14 in accordance with
one 1llustrated embodiment. As discussed below, the hydrau-
lic brake hose structure 14 1s prefilled with hydraulic fluid and
sealed at each end so that the hydraulic brake system 12 can
be assembled 1n a relatively easy manner without air being
trapped 1n the hydraulic brake system 12.

While the hydraulic brake hose structure 14 1s illustrated as
being used with a rear disc brake assembly, the hydraulic
brake hose structure 14 can also be used with a front disc
brake assembly. The rear disc brake assembly 10 has a disc
brake rotor 16 that 1s fixedly attached to a hub 18 of a bicycle
wheel (not shown). The hydraulic brake system 12 further
includes a rear brake operating mechanism 20 and a rear
brake caliper 22. The caliper 22 and the rear brake operating
mechanism 20 are conventional bicycle components that are
hydraulically operated 1n a conventional manner. Since these
components are conventional, they will not be discussed and/
or 1llustrated 1n detail herein.

As seen 1n FIG. 1, the rear brake operating mechanism 20
basically has a master cylinder 24, a clamp 26 and a brake
lever 28. The clamp 26 1s integrally formed with the master
cylinder 24. The brake lever 28 1s pivotally coupled to the
master cylinder 24. The brake operating mechanism 20 1s
supported on a handlebar 30 via the clamp 26 1n a conven-
tional manner. The brake lever 28 1s pivotally coupled to the
master cylinder 24 for operating the caliper 22 as explained
below. The master cylinder 24 defines a master cylinder bore
or chamber 32 that has a piston 34 reciprocally mounted in the
master cylinder bore 32. The master cylinder 24 also has a
hydraulic fluid reservoir 36 that 1s 1n fluild commumnication
with the master cylinder bore 32. The hydraulic fluid reservoir
36 contains the hydraulic fluid (mineral o1l) which 1s pressur-
1zed by movement of the piston 34 1n the master cylinder 32
in response to the pivotal movement of the brake lever 28
towards the handlebar 30. The master cylinder 24 has an
outlet port 38 for supplying the hydraulic fluid to the caliper
22 via the hydraulic brake hose structure 14. Since the opera-
tions ol the master cylinder 24 and the piston 34 are conven-
tional, these parts will not be discussed or shown 1n further
detail herein.

Still referring to FIG. 1, the caliper 22 basically has an
internal fluid passage 40 with an inlet port 42. A piston 44 1s
movably mounted 1n the caliper 22 by fluid pressure entering
the iternal fluid passage 40 1n a conventional manner. The
brake caliper 22 1s hydraulically controlled by hydraulic tluid
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flowing through the hydraulic brake hose structure 14 1n
response to operation of the brake lever 28 of the rear brake
operating mechanism 20. More specifically, when the brake
lever 28 of the rear brake operating mechanism 20 1s operated,
this causes the hydraulic fluid to be pressurized and flow
through the hydrauhc brake hose structure 14 into the internal
fluid passage 40 via the 1nlet port 42. In other words, opera-
tion of the brake lever 28 forces hydraulic fluid through the
hydraulic brake hose structure 14 to the brake caliper 22. As
a result of the operation of the brake lever 28, the pressure 1n
the internal fluid passage 40 increases, and thus causes the
caliper 22 to apply a braking force on the disk brake rotor 16.
In particular, the hydraulic fluid then moves the piston 44 to
cause the brake pads (not shown) to squeeze the disk brake
rotor 16. Since the operations of the caliper 22 and the piston
44 are conventional, these parts will not be discussed or
shown 1n further detail herein.

Referring now to FIGS. 2 to 6, the hydraulic brake hose
structure 14 will now be discussed 1n more detail. The caliper
22 and the master cylinder 24 are fluidly coupled together by
the hydraulic brake hose structure 14. As explained below,
preferably, the hydraulic brake hose structure 14 1s com-
pletely filled with hydraulic fluid and sealed at each end prior
to attachment the caliper 22 and the master cylinder 24. More-
over, the hydraulic brake hose structure 14 1s attached to the
caliper 22 and the master cylinder 24 1n the sealed condition
such that the hydraulic fluid 1in the hydraulic brake hose
structure 14 1s prevented from flowing into the caliper 22 and
the master cylinder 24. However, as explained below, the
caliper 22 and the master cylinder 24 can be completely filled
with hydraulic fluid and sealed such that the hydraulic fluid in
the hydraulic brake hose structure 14 1s prevented from flow-
ing into the caliper 22 and the master cylinder 24. With this
arrangement ol the hydraulic brake hose structure 14, the
hydraulic brake system 12 can be assembled 1n a relatively
casy manner without air being trapped in the hydraulic brake
system 12.

As best seen 1n FIG. 2, the hydraulic brake hose structure
14 basically includes a tlexible tube 50, a first connector 51
and a second connector 52, which together form an unfilled
and unsealed hydraulic brake hose. The flexible tube 50 1s a
conventional flexible tube that 1s used for conveying hydrau-
lic fluid from the master cylinder 24 to the caliper 22 under
pressure. The first and second connectors 51 and 52 are con-
ventional hydraulic hose fittings. The first connector 51 1s
disposed over a first end portion 50a of the tlexible tube 50 for
attachment to the master cylinder 24 of the brake operating
mechanism 20, while the second connector 52 1s attached to a
second end portion 5056 of the tlexible tube 50 for attachment
to the caliper 22. The flexible tube 50 has an interior passage
50¢ extending between the openings of the first and second
end portions 50aq and 5056 of the flexible tube 50. Thus, the
flexible tube 50 and the first and second connectors 51 and 52
will only be briefly discussed or illustrated herein for the sake
ol brevity.

As best seen 1n FIGS. 3 and 5, the first connector 51
basically includes a first threaded fastening sleeve or fitting
54, a first rigid tubular 1nsert 56 and a first tubular bushing 58.
The first threaded fitting 54 1s a tubular member that overlies
the first end portion 50a of the flexible tube 50. The first
threaded fitting 54 has an externally threaded portion 344 that
1s threaded 1nto an internal threaded bore 24a of the master
cylinder 24.

The first tubular 1insert 56 has an annular flange section 564
and a tubular section 56b. A longitudinal passageway 36¢
passes through the tubular section 565 and the flange section
56a. The outer surface of the tubular section 565 has a plu-
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rality of inclined barbs such that the tubular section 565 1s
securely retained in the interior passage S0c of the flexible
tube 50. The first tubular mnsert 56 1s designed to be retained
in the first end portion end 50q of the flexible tube 50 and to
provide radial support at the first end portion end 50a of the
flexible tube 50. Accordingly, the first tubular isert 56 is
constructed of a rigid material such as a metallic material. For
example, the first tubular insert 56 can be formed of a copper
or a copper alloy. Of course, any suitable rigid material can be
utilized for the first tubular insert 56 as needed and/or desired.

The first tubular bushing 58 overlies the first end portion
50a of the tlexible tube 50. The first tubular bushing 38 1s
designed to be deformed during installation of the first
threaded fitting 54 1nto the iternal threaded bore 24a of the
master cylinder 24. In particular, the first tubular bushing 58
1s compressed axially during 1nstallation of the first threaded
fitting 54 1nto the internal threaded bore 24a of the master
cylinder 24. As a result, the first tubular bushing 358 1is
deformed so as to squeeze the first end portion end 50a of the
flexible tube 50 onto the first tubular insert 56. The first
tubular bushing 58 1s constructed of a rigid material such as a
metallic material. For example, the first tubular bushing 38
can be formed of a copper or a copper alloy. Of course, any
suitable rigid material can be utilized for the first tubular
bushing 58 as needed and/or desired.

A flexible boot or cover 60 1s optionally provided to cover
the first threaded fitting 54. The cover 60 1s preferably con-
structed of a flexible elastomeric material with good sealing
properties. The cover 60 1s sized to snugly engage the firstend
portion end 50q of the flexible tube 50 and the first threaded
fitting 54 for creating a watertight seal therebetween.

The hydraulic brake hose structure 14 also includes a first
sealing material 62 for sealing the first end portion 50q of the
flexible tube 50. The first sealing material 62 constitutes a first
seal that ruptures with an increase 1n fluid pressure above a
prescribed hydraulic fluid pressure threshold. In the illus-
trated embodiment, the first sealing material 62 1s a formed of
a thin tlexible sheet of metal foil having a thickness of less
than 0.5 millimeter. More preferably, the thin sheet of metal
fo1l forming the first sealing material 62 1s 1n the range of
0.012 millimeter to 0.2 millimeter. In any case, the first seal-
ing material 62 1s constructed to rupture in response to the
hydraulic fluid pressure developed by the operation of the
brake lever 28.

In the 1llustrated embodiment, the first sealing material 62
1s adhesively attached to the flange section 564 to overlie the
opening of the passageway 56c¢. Thus, the first sealing mate-
rial 62 form a first seal that seals the opening of the first end
of the hydraulic brake hose. In other words, 1n the 1llustrated
embodiment, the opeming in the flange section 564 of the first
tubular insert 56 constitutes the first opening of the first end of
the hydraulic brake hose.

Referring now to FIGS. 7 and 8, the first sealing material 62
prevents fluid communication between the master cylinder 24
and the passageway 36¢ of the first tubular insert 56. How-
ever, alter attaching the first threaded fitting 54 into the inter-
nal threaded bore 24a of the master cylinder 24, the first
sealing maternial 62 can be easily ruptured by operating the
brake lever 28 (FIG. 1). In particular, as seen i FIG. 8,
operating the brake lever 28 causes the piston 34 to move
towards the outlet port 38 which increases the pressure of the
hydraulic fluid within the master cylinder 24. This increase in
the pressure of the hydraulic fluid forces the hydraulic fluid to
break the first sealing material 62.

As best seen 1n FIGS. 4 and 6, the second connector 52
includes a threaded fasteming sleeve or fitting 64, a rigid
tubular 1nsert 66 and a tubular bushing 68. The second
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threaded fitting 64 overlies the second end portion 505 of the
flexible tube 50. The second threaded fitting 64 has an exter-
nally threaded portion 64a that 1s threaded into an internal
threaded bore 224 of the caliper 22.

The second tubular imnsert 66 has an annular flange section
66a and a tubular section 6656. A longitudinal passageway 66c¢
passes through the tubular section 665 and the flange section
66a. The outer surface of the tubular section 665 has a plu-
rality of inclined barbs such that the tubular section 665 1s

securely retained 1n the interior passage 50¢ of the flexible
tube 50. The second tubular insert 66 i1s designed to be
retained 1n the second end portion end 505 of the tlexible tube
50 and to provide radial support at the second end portion end
505 of the flexible tube 50. Accordingly, the second tubular
isert 66 1s constructed of a rngid material such as a metallic
material. For example, the second tubular insert 66 can be
tormed of a copper or a copper alloy. Of course, any suitable
rigid material can be utilized for the second tubular 1nsert 66
as needed and/or desired.

The second tubular bushing 68 overlies the second end
portion 505 of the flexible tube 50. The second tubular bush-
ing 68 1s designed to be deformed during installation of the
second threaded fitting 64 1nto the internal threaded bore 22a
of the caliper 22. In particular, the second tubular bushing 68
1s compressed axially during installation of the second
threaded fitting 64 into the internal threaded bore 22a of the
caliper 22. As a result, the second tubular bushing 68 1is
deformed so as to squeeze the second end portion end 305 of
the flexible tube 50 onto the second tubular msert 66. The
second tubular bushing 68 1s constructed of a rigid material
such as a metallic material. For example, the second tubular
bushing 68 can be formed of a copper or a copper alloy. Of
course, any suitable rigid material can be utilized for the
second tubular bushing 68 as needed and/or desired.

The hydraulic brake hose structure 14 also includes a sec-
ond sealing material 72 for sealing the second end portion 5056
of the flexible tube 50. The second sealing material 72 con-
stitutes a second seal that ruptures with an increase 1n fluid
pressure above a prescribed hydraulic fluid pressure thresh-
old. In the 1llustrated embodiment, the second sealing mate-
rial 72 1s a formed of a thin flexible sheet of metal {01l having
a thickness of less than 0.5 millimeter. More preferably, the
thin sheet of metal o1l forming the second sealing material 72
1s 1n the range of 0.012 millimeter to 0.2 millimeter. In any
case, the second sealing material 72 1s constructed to rupture
in response to the hydraulic fluid pressure developed by the
operation of the brake lever 28.

In the illustrated embodiment, the second sealing material
72 1s adhesively attached to the flange section 66a to overlie
the opening of the passageway 66¢. Thus, the second sealing,
material 72 form a second seal that seals the opening of the
second end of the hydraulic brake hose. In other words, 1n the
illustrated embodiment, the opening in the flange section 66a
ol the second tubular insert 66 constitutes the second opening
of the second end of the hydraulic brake hose. The second
sealing material 72 prevents fluid communication between
the caliper 22 and the passageway 66c¢ of the second tubular
isert 66. However, after attaching the second threaded fitting
64 1nto the internal threaded bore 22a of the caliper 22, the
second sealing material 72 can be easily ruptured by operat-
ing the brake lever 28 (FIG. 1) 1n the same manner as the first
sealing material 62, as discussed above. In particular, operat-
ing the brake lever 28 causes the piston 34 to move towards
the outlet port 38 which increases the pressure of the hydrau-
lic fluid within the master cylinder 24. This increase 1n the
pressure of the hydraulic fluid forces the hydraulic fluid to
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break the first sealing material 62 and then break the second
sealing material 72 so that the hydraulic fluid enters the cali-
per 22.

As mentioned above, the hydraulic brake hose structure 14
1s prefilled with hydraulic fluid and sealed at opposite ends by
the first and second sealing materials 62 and 72. Preferably,
the hydraulic brake hose structure 14 1s free of any air or other
gas between the first and second sealing materials 62 and 72.
The hydraulic brake hose structure 14 1s designed to be
attached to the caliper 22 and the master cylinder 24 while the
hydraulic fluid 1s sealed with the first and second sealing
materials 62 and 72. In this 1llustrated embodiment, the flex-
ible tube 350 and the first and second connectors 51 and 52
constitute a hydraulic brake hose without the hydraulic fluid
and the first and second sealing materials 62 and 72. On the
other hand, the hydraulic brake hose structure 14 includes the
hydraulic brake hose (parts 50, 51 and 52) as well as the
hydraulic fluid and the first and second sealing materials 62
and 72. In the illustrated embodiment, the first end portion
50q of the flexible tube 50 and the first connector 51 constitute
a first end of the hydraulic brake hose with a first opening
being defined by the tubular insert 36, while the second end
portion 505 of the flexible tube 50 and the second connector
52 constitute a second end of the hydraulic brake hose with a
second opening being defined by the tubular insert 66. How-
ever, 1t will be apparent from this disclosure that other con-
figurations of the hydraulic brake hose structure 14 are pos-
sible.

Now, a method of assembly the hydraulic brake system 12
will be discussed with reference to FIGS. 7 to 9 in which the
hydraulic brake system 12 can be assembled in a relatively
casy manner without air being trapped in the hydraulic brake
system 12. Unless otherwise specified, the following method
of assembling the hydraulic brake system 12 can be per-
formed 1n a different order than discussed herein. In other
words, the method of assembling the hydraulic brake system
12 1s not limited to the following described order of assembly
unless otherwise specified. As seen in FI1G. 9, in the illustrated
embodiment, the flexible tube 50 1s completely filled with
hydraulic fluid and the opposite ends of the flexible tube 50
sealed (Step S1). In particular, 1n step S1, the first and second
sealing materials 62 and 72 are attached to the flange sections
56a and 66a of the first and second tubular inserts 36 and 66
after the tlexible tube 50 1s completely filled with hydraulic
fluad. In this way, the first and second sealing materials 62 and
72 cover and seal the first and second openings of the first and
second ends of the hydraulic brake hose (parts 50, 51 and 52)
for confimng the hydraulic fluid within the flexible tube 50.

Next, the first and second connectors 51 and 52 are
attached to the caliper 22 and the master cylinder 24 (Step S2)
so that the first and second sealing materials 62 and 72 dis-
posed between the first and second ends of the hydraulic
brake hose (parts 50, 51 and 52) and the ports 38 and 42 of the
caliper 22 and the master cylinder 24, respectively. As a
result, the hydraulic fluid 1s sealed within the flexible tube 50
between the first and second sealing materials 62 and 72. Of
course, as will become apparent from this disclosure that
steps S1 and S2 can be combined such that the assembling
sequence can be accomplished 1n several different ways. For
example, the first sealing material 62 can be attached to the
flange section 56a of the first tubular msert 56 and the {first
connector 51 can be attached to the master cylinder 24 before
the flexible tube 50 1s filled with hydraulic fluid and before the
second sealing material 72, 1s attached to the flange section
66a of the second tubular isert 66.

Also at any point before, during or after steps S1 and S2, the
internal fluid cavities of the caliper 22 and the master cylinder
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24 are filled with hydraulic fluid. In any case, the caliper 22
and the master cylinder 24 are filled with hydraulic fluid such
that the hydraulic break system 12 is free of any trapped air in
the hydraulic line between the pistons 34 and 44.

Now, 1n step S3, the brake lever 28 1s operated to cause the
piston 34 to move towards the outlet port 38, which 1n turn
increases the pressure of the hydraulic fluid within the master
cylinder 24 (see FIG. 8). This increase in the pressure of the
hydraulic fluid forces the hydraulic fluid to break the first
sealing material 62 so that the hydraulic fluid from the master
cylinder 24 enters the tlexible tube 50 and then hydraulic flmd
of the tlexible tube 50 break the second sealing material 72
and enters the caliper 22. In this way, the hydraulic break
system 12 1s assembled without of any air being trapped in the
hydraulic line between the pistons 34 and 44.

As seen 1 FIGS. 10 and 11, the master cylinder 24 can be
provided with a first sealing material 162 and the caliper 22
can be provided with a second sealing material 172. The first
and second sealing materials 162 and 172 are 1dentical 1n
construction to the first and second sealing materials 62 and
72 except that the first and second sealing materials 162 and
172 are dimensioned for the master cylinder 24 and the cali-
per 22, respectively. In other words, the first and second
sealing materials 162 and 172 rupture with an increase 1n fluid
pressure above a prescribed hydraulic fluid pressure thresh-
old 1 which the first and second sealing materials 162 and
172 will rupture. In the illustrated embodiment, the first and
second sealing materials 162 and 172 are a formed of a thin
flexible sheet of metal foil having a thickness of less than 0.5
millimeter. More preferably, the thin sheets of metal foil
forming the first and second sealing materials 162 and 172 are
in the range of 0.012 millimeter to 0.2 millimeter.

The first sealing material 162 1s fixed to the master cylinder
24 such that the first sealing material 162 overlies and seals
the outlet port 38 of the master cylinder 24, while the second
sealing material 172 1s fixed to the caliper 22 such that the
second sealing material 172 overlies and seals the inlet port
42 ofthe caliper 11. The first and second sealing materials 162
and 172 can be used 1n conjunction with the first and second
sealing materials 62 and 72, or any combination of the sealing
materials 62, 72, 162 and 172 can be used to aid in the
assembly the hydraulic brake system 12.

While only selected embodiments have been chosen to
illustrate the present invention, 1t will be apparent to those
skilled 1n the art from this disclosure that various changes and
modifications can be made herein without departing from the
scope of the invention as defined in the appended claims. For
example, the si1ze, shape, location or orientation of the various
components can be changed as needed and/or desired. Com-
ponents that are shown directly connected or contacting each
other can have ntermediate structures disposed between
them. The functions of one element can be performed by two,
and vice versa. The structures and functions of one embodi-
ment can be adopted 1n another embodiment. It 1s not neces-
sary for all advantages to be present 1n a particular embodi-
ment at the same time. Every feature which 1s unique from the
prior art, alone or 1n combination with other features, also
should be considered a separate description of further inven-
tions by the applicant, including the structural and/or func-
tional concepts embodied by such feature(s). Thus, the fore-

going descriptions of the embodiments according to the
present mvention are provided for illustration only, and not
for the purpose of limiting the mmvention as defined by the
appended claims and their equivalents.
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What 1s claimed 1s:

1. A bicycle hydraulic brake system comprising;

a bicycle hydraulic operating mechanism including a mas-
ter cylinder, an operating lever operatively coupled to
the master cylinder, and a mounting structure configured
to be mounted on a bicycle, the master cylinder being
supported by the mounting structure and having a piston
movably disposed 1n a master cylinder bore to move 1n
response to operation of the operating lever; and

a hydraulic brake hose having a first end and a second end,
the hydraulic brake hose being filled with hydraulic
fluid, the first end of the hydraulic brake hose being
attached to the master cylinder with a first sealing mate-
rial disposed between the first end of the hydraulic brake
hose and an outlet port of the master cylinder, the sealing
material blocking fluild communication between the
master cylinder and the hydraulic brake hose until the
first sealing materal 1s ruptured 1n response to a hydrau-
lic fluid pressure developed by movement piston 1n
response to the operation of the operating lever.

2. The bicycle hydraulic brake system according to claim 1,

turther comprising

a first tubular insert disposed in an interior passage of the
hydraulic brake hose at the first end of the hydraulic
brake hose, the first sealing material overlying the first
tubular 1nsert.

3. The bicycle hydraulic brake system according to claim 1,

wherein

the hydraulic brake hose further includes a flexible tube
and a first connector disposed on a first end portion of the
flexible tube, the first connector being configured to
connect to the master cylinder.

4. The bicycle hydraulic brake system according to claim 1,

wherein

the first sealing material 1s formed of a sheet.

5. The bicycle hydraulic brake system according to claim 2,

wherein

the first sealing material 1s formed of a sheet.

6. A bicycle hydraulic brake system comprising:

a bicycle hydraulic operating mechanism including a mas-
ter cylinder, an operating lever operatively coupled to
the master cylinder, and a mounting structure configured
to be mounted on a bicycle, the master cylinder being
supported by the mounting structure and having a piston
movably disposed 1n a master cylinder bore to move 1n
response to operation of the operating lever;

a brake caliper having an inlet port and configured to be
attached to a bicycle, the brake caliper being configured
to be actuated by hydraulic pressure; and

a hydraulic brake hose having a first end and a second end,
the hydraulic brake hose being filled with hydraulic
fluid, the first end of the hydraulic brake hose being
attached to the master cylinder with a first sealing mate-
rial disposed between the first end of the hydraulic brake
hose and an outlet port of the master cylinder, and the
second end of the hydraulic brake hose being attached to
the brake caliper with a second sealing material disposed
between the second end of the hydraulic brake hose and
the 1nlet port of the brake caliper,

the first sealing material blocking flmid communication
between the master cylinder and the hydraulic brake
hose until the first sealing material 1s ruptured in
response to hydraulic fluid pressure developed by opera-
tion of the operating lever, and the second sealing mate-
rial blocking fluid communication between the hydrau-
lic brake hose and the brake caliper until the second
sealing material 1s ruptured in response to hydraulic
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fluud pressure developed by movement piston 1n
response to operation of the operating lever.
7. The bicycle hydraulic brake system according to claim 6,
wherein
the first and second sealing materials are formed of a sheet.
8. The bicycle hydraulic brake system according to claim 7,
wherein
the first and second sealing materials are formed of a foil.
9. The bicycle hydraulic brake system according to claim 6,
wherein
the first sealing material 1s fixed to the master cylinder such
that the first sealing material overlies and seals the outlet
port of the master cylinder.
10. The bicycle hydraulic brake system according to claim
6, wherein
the second sealing material 1s fixed to the brake caliper
such that the second sealing matenal overlies and seals
the 1nlet port of the brake caliper.
11. The bicycle hydraulic brake system according to claim
6, wherein
the first and second sealing materials are fixed to the first
and second ends of the hydraulic brake hose such that the
first and second sealing materials seals the first and
second ends of the hydraulic brake hose.
12. The bicycle hydraulic brake hose structure according to
claim 6, further comprising
a first tubular isert 1s disposed 1n an interior passage of the
hydraulic brake hose at the first end of the hydraulic
brake hose, the first sealing maternial overlying the first
tubular 1nsert; and
a second tubular insert disposed 1n an interior passage of
the hydraulic brake hose at the second end of the hydrau-
lic brake hose, the second sealing material overlying the
second tabular insert.
13. The hydraulic brake hose structure according to claim
6, wherein
the hydraulic brake hose further includes a flexible tube, a
first connector disposed on a first end portion of the
flexible tube, and a second connector disposed over a
second end portion of the tlexible tube, the first connec-
tor being configured to connect to the master cylinder
and the second connector being configured to connect to
the one end of the hydraulic brake hose.
14. A method of assembling a bicycle hydraulic brake
system, the method comprising:
providing a caliper, a hydraulic brake hose, and a bicycle
hydraulic operating mechanism 1ncluding an operating
lever, a master cylinder and a mounting structure,
filling the hydraulic brake hose with hydraulic fluid;
attaching opposite ends of the hydraulic brake hose to the
master cylinder and the caliper;
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installing a first sealing material between one of the ends of
the hydraulic brake hose and one of the master cylinder
and the caliper prior to attaching the one end of the
hydraulic brake hose to the one of the master cylinder
and the caliper such that hydraulic fluid 1s prevented
from tlowing between the hydraulic brake hose and the

one of the master cylinder and the caliper by the first
sealing matenal disposed therebetween;

increasing pressure within the master cylinder by operating,
the operating lever of the bicycle hydraulic operating
mechanism to force hydraulic fluid in the master cylin-
der to break the first sealing material.

15. The method according to claim 14, further comprising

installing a second sealing material between the other one
of the ends of the hydraulic brake hose and the other one
of the master cylinder and the caliper prior to attaching,
the other end of hydraulic brake hose to the other one of
the master cylinder and the caliper such that hydraulic
fluid 1s prevented from flowing between the hydraulic
brake hose and the other one of the master cylinder and
the caliper by the second sealing material disposed ther-
ebetween; and

operating the operating lever of the bicycle hydraulic oper-
ating mechamsm further to break the second sealing
material.

16. The method according to claim 14, wherein

the installing of the first sealing material 1s performed by
attaching a sheet material to the one of the ends of the
hydraulic brake hose.

17. The method according to claim 14, wherein

the installing of the first sealing maternial 1s performed by
attaching a sheet material to the master cylinder.

18. The method according to claim 14, wherein

the installing of the first sealing matenal 1s performed by
attaching a sheet material to the caliper.

19. The method according to claim 14, wherein

the installing of the first sealing matenial 1s performed by
attaching a sheet material to a first tubular insert that 1s
disposed 1n an interior passage of the hydraulic brake
hose at the one end of the hydraulic brake hose.

20. The method according to claim 15, wherein

the installing of the first sealing material 1s performed by
attaching a sheet material to a first tubular 1nsert that 1s
disposed 1n an interior passage of the hydraulic brake
hose at the one end of the hydraulic brake hose,

the installing of the second sealing material 1s performed
by attaching a sheet material to a second tubular mnsert

that 1s disposed 1n an interior passage of the hydraulic
brake hose at the other end of the hydraulic brake hose.
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